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Late orMainGop 

POTATOES 



THE IMPORTANCE of the potato for table use is 
not generally realized by the consumer. The 
potato stands second only to wheat as a human food. 

The potato industry resolves itself into the pro- 
duction of an early or truck crop and a late or main 
crop. The early crop goes into immediate consump- 
tion as soon as harvested, while normally only about 
one-third of the late or main crop is moved to the 
consuming centers when harvested, the remainder 
being stored as a reserve supply for winter and 
spring use. 

The early or truck crop is grown in the South, 
while the late or main crop is produced almost ex- 
clusively in the North and constitutes about 85 per 
cent of the total potato crop of the country. 

The essentials for the production of a maximum 
crop of potatoes arc good soil properly prepared, an 
ample supply of available plant food, high-grade 
seed of a suitable variety used liberally, careful till- 
age, and thorough spraying to protect the foliage 
from insect and fungous enemies. 

A maximum return from the crop after its produc- 
tion is dependent upon the care with which the po- 
tatoes arc harvested, stored, graded, and sacked, and 
the ability of the grower to sell at the most advan- 
tageous time and in the best markets. 



Contribution from the Bureau of Plant Industry 

WM. A. TAYLOR, Chief 
Washington, D. C. September, 1919 
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PRODUCTION OF LATE OR MAIN-CROP 

POTATOES. 
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IMPORTANCE OF THE CROP. 

Tho potato industry rosolvos itself into tho production of an early 
or truck crop and a lato or main crop. Tho first is confined to tho 
South and the latter very largely to tho North. Tho production of 
lato or main-crop potatoes in the United States is of vastly greater 
importance than that of tho early crop. Roughly speaking, the 
early crop is about 15 per cent and tho late crop 85 per cent of tho 
total potato crop of the country; or, stated in bushels, about 85 
bushels of the lato crop aro produced for each 15 bushels of early 
potatoes. 

THE POTATO A NORTHERN CROP. 

While tho production of late-crop potatoes is not wholly confined 
to tho North, it is in reality very largely restricted to. the northern 
tier of States. This is by no moans an accidental circumstance, as it 
is a well-rooognizcd fact that tho potato does best in regions whore the 
summer temperatures aro relatively low and where irrigation water 
is available or tho annual rainfall is ample and reasonably well 
distributed throughout tho growing period. Such climatic conditions 
prevail to a largo extent in the northeastern portion of tho United 
States and in some of tho moro elevated portions of thcT'Wost. Lati- 
125593°— Bull. 1004 2+3 3 
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tudo and altitude, to a considerable degree, govern potato production 
in the North and West. Thus, the chief potato-producing States are 
Now York, Michigan, Wisconsin, Maine, Minnesota, and Pennsyl- 
vania. These six States during the years 1912 to 1916, inclusive, 
produced an average of 172,183,000 bushels out of an avcrago pro- 
duction in the entire United States, both early and late crops, of 
361,450,200 bushols, i. o., more than 47 per cent, and more than 56 
por cont of tho late crop. 

REGIONAL ZONES OF LATE POTATOES. 

While tho production of late potatoes is largely centered in the six 
States just mentioned, it is by no means confined to them, nor is it 
uniformly distributed over these areas. The production of the five 
loading counties in each of those States in tho North and Wost whoso 
1909 crop was in excess of 4 million bushols is shown in Table I. 

Table I. — Production of potatoes in each of the Jive leading counties of the 21 principal 
potato-growing States in 1909. 



State and county. 



New York (48,597,701 bushels): 

Steuben 

Erlo 

Monroe 

Suffolk 

Onondaga 



Total . 



Michigan (38,213,828 bushels): 

Oakland 

Montcalm 

Kent 

Grand Traverse 

Leelanau 



Total . 



Wisconsin (31,908, 115 bushels): 

I'ortago 

Waupaca 

Waushara 

Columbia 

Sauk 



Total . 



Malno (28,658,837 bushels): 

Aroostook 

Penobscot 

Somerset 

Waldo 

Piscataquis 



Total . 



Minnesota (2(1,802,948 bushels): 

Ilennopln 

Isnnll 

Chisago 

Clay 

Anoka 



Total. 



Yield 
(bushels). 



3,279,953 
3,014, 450 
2.790,728 
2,200 178 
1,071,835 



12,903,144 



2.257,808 
2,228,410 
2,017,70(1 
1,270,140 
1,154,290 



8,934,420 



2,508,521 
2,302,213 
2,255,887 
1,350.775 
1,220,487 



9, 733, 883 



17,514,491 
3,178,705 
1,413,020 
1,349,918 
961,782 



24,418,552 



2,438,132 
2,150,573 
1,874,597 
1,790, 400 
1,255,880 



9,509,642 



Stalo and county. 



Pennsylvania (21,740,011 bushels): 

Lohigh 

Erio 

Lancaster 

Bucks 

Chester 



Total . 



Ohio (20,322,984 bushels): 

Cuyahoga 

Portago 

Hamilton 

Wavno 

Stark 



Iowa (14,710,247 bushels): 

Grundy 

Pcott 

Tama 

Pottawattamlo 

Marshall 



Total . 



Illinois (12,106,091 bushels): 

Cook 

St. Clair 

Madison 

Whiteside 

Winnebago 



Yield 
(bushels). 



Total 4,340,417 



1,157,733 
971,019 
831,723 
752, 888 
735,153 



4,418, 570 



1,041,469 
1,039,247 
780,537 
759, 513 
719,080 



801,132 
862, 193 
372,757 
353,582 
291,818 



918,051 
820,743 
020, 713 
354,811 
279,743 



Total ! 3,041 901 



Colorado (11,780,074 bushels): 

Wold 

Rio Grande 

Garfleld 

Montrose 

El Paso 



Total 8,613,036 



,857,691 
932, 153 
911,559 
000,938 
310,095 
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Table I. — Production of potatoes in each of the five leading counties of the Zl principal 
potato-growing States in 1909 — Continued. 



3ta'e anil county. 



Yield 
(bushels). 



California (9,824,005 bushels): 

San Joaquin 4,270,395 



Contra Costa . 
Los Angeles. 
Monterey . . . 
Alamoda.... 



Total 

Indiana (8,905,679 bushels): 

Laporte 

St. Joseph 

Allen 

Elkhart 

Dokalb 



Total . 



Nebraska (S, 117, 775 bushels): 

Scott's Bluff 

Sheridan 

Box Butto 

Douglas 

Sioux 



2,220,005 
413,151 
364,468 
175.920 



7,459,629 



472,100 
402,012 
278,341 
260,245 
224,205 



1,637,479 



Total. 



771, 815 
608,309 
303, 918 
231,177 
191,051 



2,169,270 



Now Jersey (8,057,424 bushels'): 

Monmouth I 1,893,523 

Burlington 1,073,371 



Gloucester . . . 
Cumberland . 
Mercer 



Total . 



Missouri (7,796,410 bushels): 

St. Louis 

Ray , 

Buchanan 

Jackson 

Androw , 



Total . 



Washington (7,667,171 bushels): 

Yakima 

Spokane 

rang 

Plcrco 

Whitman 



876,274 
647,415 
550, 729 



5,047,312 



677,080 
387,484 
329. 152 
223,779 
178,830 



1,790,325 



1,221,175 
946,075 
6118,809 
495, 162 
430,348 



Total 3,707,029 



Stato and county. 



Kansas (.5,647,049 hushcb): 

Wyandotte 

Johnson 

Leavenworth 

Douglas 

Jeffcrsou 

Total 

North Dakota (5,551,430 bushcli) 

Grand Forks 

Cass 

Walsh 

Morton 

Richland 

Total 

Oregon (4,822,902 bushels): 

Clackamas 

Marion 

Washington 

Multnomah : 

Lane 

Total 

Idaho (4,710,202 bushels): 

Bingham 

Fremont 

Twin Falls 

Ncz Perec 

Latah 

Total 

Vermont (4,145,630 bushels): 

Rutland 

Washington 

Windsor 

Franklin 

Orleans 

Total 



The data in Table I are of interest chiefly in directing attention to 
those counties in which the production of potatoes exceeds a million 
bushels. The very large production in Aroostook County, Me., 17J 
million bushels, represents a quantity in excess of the entire crop of 
any State except New York, Michigan, Wisconsin, Maine, Minnesota, 
and Pennsylvania. The nearest competitor is Weld County, Colo., 
with 5,857,691 bushels, less than one-third the crop of Aroostook 
County. There is every likelihood that the 1920 census will show 
many changes m the production of counties since 1910. 
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SOIL REQUIREMENTS. 

Tho potato is probably as cosmopolitan in its soil requirements as 
any of our crops and is widoly grown throughout the United States; 
nevertheless it succeeds much hotter on certain soils than on others. 
This is well shown by tho behavior of potatoes on tho Caribou loam 
soil in Aroostook County, Mo., as compared with tho Washburn loam 
soil of tho same district. 

The Caribou loam soil is described by tho Bureau of Soils as a 
hazel-brown silty loam with a plenteous admixture of small fragments 
of decomposing rocks which have boon disintegrated by tho flow of 
water or by tho action of frost from tho calcareous shale rock beneath. 
It was originally covered with hardwood timber, such as maple, oak, 
and beech. 

Typical Washburn loam soil is black in oolor and generally occurs 
in tho lower portions or depressions in tho field. This typo of soil 
was originally covered with soft woods, such as cedar, pine, and 
spruce. It is deficient in potash and seems to bo very generally 
infested with tho organisms of common scab. Where of equal 
fertility, larger and bettor crops of potatoes are always obtained from 
the Caribou loam typo of soil; in fact, if tho Washburn loam soil was 
segregated instead of being interspersed with tho Caribou loam it is 
doubtful whether any grower would attempt to produce potatoes 
on it. 

Many similar comparisons might bo made between other types of 
soil occurring in tho potato-producing areas of the North and West. 
Certain types of soil are preeminently suited to tho production of 
potatoes provided tho noeossary fertility is maintained. Generally 
speaking, potatoes succeed best on a gravelly or sandy loam soil 
which is naturally well supplied with moisture. Loose shifting sand 
and heavy clay loam or gumbo soils aro unsuitod to tho crop, as are 
also thin soils underlain with a cold impervious subsoil. 

CROP ROTATION. 

Tho crops which may bo grown in rotation with potatoes in tho 
region under discussion afford considerable latitudo in tho establish- 
ment of a definite rotation. In tho strictly northern areas, as, for 
example, tho Now England States and the northern portions of New 
York, Michigan, Wisconsin, Iowa, and Minnesota, a 3 to 5 year 
rotation is generally practiced, in which tho clovers play an important 
role. In a 3-year rotation a grain crop follows the potato crop, clover 
and grass seed being sown with tho grain. Tho next year tho first 
cutting of clover is made into hay, while tho second growth is turned 
under in tho lato summer or oarly autumn in order to insure tho 
decomposition of the sod and to expose tho upturned soil to tho 
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action of the elements (hiring the winter. When a longer rotation is 
practiced, it usually involves the retention of the land for hay pro- 
duction for one or two years, or the land may ho pastured for a 
year or two. Occasionally a grower is found who prefers to follow 
the grass crop with corn and the next year with potatoes. 

Whero alfalfa is grown, it is desirable to practice a longer rotation, 
as it takes two years to got an alfalfa crop well established. Whore 
sufficient land is available it is customary to keep it in alfalfa from 
throe to five years. In one instance a very successful potato grower 
sows a mixture of clover and alfalfa seed in a 3-yoar rotation of 
potatoes, wheat and clover, and alfalfa for hay. 

Every potato grower should study carefully the best crop rotation 
for his own particular conditions, and having determined what crops 
.-- best moot his requirements should rigidly adhere to them. Success 
in the conduct of any business is largely dependent on adherence to 
well thought out and executed plans which experience has shown to 
givo the most satisfactory results. 

PREPARATION OF THE LAND. 

Whore the land is not subject to washing during the winter, it is 
usually preferable to plow a clover or alfalfa sod in late summer or 
early autumn. A few successful potato growers prefer to plow their 
clover or alfalfa sod in the late spring, claiming that the now growth 
thus secured when turned under deeply soon decays and becomes 
available to the growing plants. However this may bo, it is believed 
that fall plowing is generally the more desirable practice, because it 
insures a more complete decay of the sod and in addition exposes the 
upturned soil to the sweetening and disintegrating influences of sun 
and wind, freezing and thawing, and rain and snow during the winter 
months. 

In handling an alfalfa sod it is customary to crown the land in early 
autumn. Crowning consists in plowing the land 3 or 4- inches deep, 
using a broad and sharp-edged point in order to cut off the alfalfa 
crowns below the surface of the ground. An occasional disking or 
harrowing of the newly crowned land in the autumn greatly facilitates 
the drying out of the alfalfa crowns and their consequent destruction, 
thereby materially lessening the cultural care of the potato crop 
during the ensuing season, at least in so far as it pertains to the 
eradication of the old alfalfa plants. 

DEPTH TO PLOW. 

In some respects the question of depth to plow is a difficult one to 
answer because the depth of the surface soil and the character of tho 
subsoil are in a largo measure tho determining factors. If tho surfaco 
soil is deep and fertile it may bo plowed to a depth of 10 inches or 



8 



Farmers' Bulletin 106b. 



more (fig. 1), but if shallow it is not advisable to plow moro than half 
an inch or an inch doopor than the surf aco soil. For oxamplo, if tho 
surfaeo soil is but 0 inches deep, it is best to plow to a depth of 6$ or 
7 inches. 

FITTING THE LAND. 

When tho land is plowod in tho autumn, it should bo left as plowed, 
but as soon as it is dry enough to work in tho spring it should bo gone 
ovor with a disk or spring-tooth harrow in order to conscrvo as much 
as possiblo of tho winter's supply of moisture for tho potato crop 
which is to follow. 

Whon tho land is plowod in tho spring it is vory desirable to disk 
or harrow it as soon as plowed, in order to provont tho loss of moisturo 
as well as tho baking of tho newly turnod soil and tho consequent 
difficulty involved in putting it into condition at planting time. 



















f ' ' ' 











Fio. 1.— Plowing with a caterpillar tractor a clover sod for tho next year's potato crop. Presque Isle, Me., 

August, 1918. 



A good goncral rule to follow in fitting land for potatoes is to lose 
no opportunity in tho spring to koop tho surface soil broken up so as 
to provont baking and tho loss of moisturo, which later on may bo 
badly noodod by tho plants. Whon giving it tho final preparation 
before planting tho crop, no roasonablo effort should bo spared to 
put tho soil in tho vory best mochanical condition possible. To 
accomplish this may rcquiro tho uso of a cutaway or disk harrow; 
also a spring-tooth and a smoothing harrow. Tho character of tho 
soil determines to a largo oxtont tho amount of horse or tractor labor 
nocossary to put it in an ideal condition for planting. For example, 
a gravelly or sandy loam soil can bo fitted with much loss effort 
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than a clayey loam soil, which has a strong tendency to run together 
aftor heavy rains and then to bake as it dries out. 

Well-prepared land is claimed by some growers to constitute 50 
per cent of the problem of producing a large yield of potatoes. This 
is probably an overestimate of its value, but it must bo evident that 
it is a groat asset in the production of a profitable crop. 

APPLICATION OF PLANT FOODS. 

The question of a proper supply of plant food in the soil to insure 
a satisfactory yield of potatoes is one which must always rocoivo 
the most careful attention of the grower if maximum yields are to be 
secured. The kind and the quantity of plant food that should be 
applied to the potato crop are in a certain measure determined by 
the previous treatment of the land on which the crop is to bo grown 
and the fertilizing materials available for use by the grower. If a 
proper system of crop rotation has boon followed and a clover or 
alfalfa sod has been turned under, that in itself is a guarantee of a 
fairly good supply of nitrogen, phosphorus, and potash, the throe 
ohomioal elements the lack of which is most likely to limit the plant 
growth, and it will go far toward reducing the quantity of plant 
food necessary to apply in order to produce a maximum crop of 
potatoes. 

Van Slyke states 1 that the tops and roots of rod clover often con- 
tain 100 pounds each of nitrogen and potash and 50 pounds of 
phosphoric acid per acre. He further states (op. cit., p. 556) that a 
crop of alfalfa contains 120 pounds of nitrogen, 100 pounds of potash, 
and 30 pounds of phosphoric acid per aero. 

Various estimates have boon given as to the actual quantities of 
these three elements that are removed by a crop of potatoes. For 
purposes of comparison, throe of these estimates are presented hi 
Table II. The first two sots of figures are based on a crop of 150 
bushels per acre and the last on a maximum crop, for which Girard 
fails to give figures. 

Table II. — Amount of nitrogen, phosphoric acid, and potash removed from the soil by 
a crop of 150 bushels of potatoes. 



Sourco of estimate. 



Soil elements removed (pounds). 



Nitrogen. 



Phosphoric 
acid. 



Potash. 



Van Slyko i (p. 613) 

•Woods and Bartlett " 1 27. 8 



31.6 
27. 8 

Oirard" 98 7 



13.5 
12 

22.5 



45 
43.5 
163.4 



> Van Slyko, L. L. Fertilizers and crops; 734 p., illus. 1917. 

* Woods, C. D., and Bartlett, J. M. Experiments with potatoes Maine Agr. Exp. Sta. Bui. 67, p. 154- 
155. 1890. 

' Qirard, AimA Recherches sur les quantitdsdematiercsfcrtllisantes necessaircs ft la culture intenslvo 
do la pommo dc tcrrc. Ann. Sci. Agron. s. 2, annoo 3, t. 2, fasc. 2, p. 261-280. 1897. 
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If wo compare these data with those representing tho chemical 
constituents in a crop of clover or alfalfa, it becomes evident at once 
that either of these leguminous crops returns a larger amount of 
nitrogen, phosphoric acid, and potash to tho soil when plowed under 
than tho potato crop removes. Such being tho case, the question at 
onco arises as to tho nocossity for any addition of plant food to tho 
crop. Tho answer is that a relatively small part of theso chemical 
eloments contained in tho clovor or alfalfa is immediately availablo 
to the plant; hence tho necessity of applying a cortain quantity of 
plant food that is immediately availablo. 

KINDS OF PLANT FOODS. 

Generally speaking, fertilizers may ho divided into two well- 
defined groups, viz, organic fertilizers, such as farm manures, dried 
blood, raw ground bono moal, and tankage, and the strictly inorganic 
fertilizers, such as nitrate of soda, sxdphato of ammonia, acid phos- 
phato, and tho muriato and sulphate of potash. Whero farm manures 
are availablo they may bo used at tho rate of 10 to 15 tons per acre. 
Practices differ as to timo of applying tho manuro to tho potato crop. 
On soils that do not loach badly during tho winter, it is well to apply 
tho manuro to the land before fall plowing. Tho samo practice 
should bo followed on spring-plowed land; that is, tho manure should 
be applied boforo plowing. Tho noxt best practice is to apply it to 
both fall and spring plowed land prior to fitting it for tho crop. 

Comploto relianco should not bo placed on farm manuros in tho 
fertilization of land for potatoes, as they aro not well-balanced 
fertilizers. Well-preserved barnyard manuro should contain approx- 
imately 10 pounds each of nitrogen and potash and 5 pounds of phos- 
phoric acid por ton. Tho application, therefore, of 10 tons per aero 
would bo equal to 100 pounds each of nitrogen and potash and 50 
pounds of phosphoric acid, an amount considerably in excess of the 
neod of a normal crop, but not that of a maximum ono. It must 
bo remembered that a considerable part of tho plant food containod 
in farm manures is not availablo tho first season. It is therefore 
desirable on soils known to be deficient in phosphorus to reinforce 
tho manuro by applying from 400 to 600 pounds of a commercial 
fertilizer analyzing approximately 2 por cent of nitrogen, 12 per 
cent of phosphoric acid, and 2 per cont of potash. This insures an 
immediately availablo supply of tho thrco elements most commonly 
lacking in tho soil and necessary for satisfactory plant growth. On 
soils known to bo infestod with potato-scab organisms it is generally 
not advisable to use farm manuros, as it is almost cortain to incroaso 
tho porcontago of scab-infectod tubers. 
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On soils deficient in organic matter tho application of farm manures 
is, for several reasons, especially beneficial to tho crops which nro 
grown upon them. This is particularly true in rcspeet to tho potato 
crop. Tho principal benofits accruing from tho use of farm manures 
arc (1) tho addition to tho soil of a considerable quantity of plant 
food, (2) an improvement of its physical properties, (3) its increased 
moisture-holding capacity, and (4) tho increased bacterial action of 
tho soil flora, particularly of tho nitrifying organisms. 

Where farm manures are not available, or whero, if obtainable, 
tho price is prohibitive, commercial fertilizers arc found to bo a 
fairly satisfactory substitute on land3 well supplied with organic 
mattor. In some localities commercial fertilizers are used with sueh 
prodigality (2,000 to 2,500 pounds of a high-grade fertilizer per aero) 
that tho question may well be raised whether sueh uso is profitable. 
Prior to 1915 many potato growers in Aroostook County, Me., were 
in tho habit of using a fertilizer analyzing 4 to 5 per eent of ammonia 
(3.3 to 4.1 per cent of nitrogen), 7 to 8 per eent of phosphoric acid, 
and 8 to 10 por cent of potash. Sinco tho former source of supply 
of potash has boon cut off, experience has shown that unnecessarily 
largo quantities of potash were formerly used; in fact, it is now 
questionable whether any appreeiablo benefit is gained by tho use 
of a fertilizer containing more than 6 per cent of potash, especially 
when used at the rate of a ton per acre. 

It is well to romembor that maximum results from heavy applica- 
tions of commercial fertilizers can be secured only when used on 
land well supplied with organic matter. The reason for this is that 
soils deficient in organic mattor are not retentive of moisture and 
henco do not furnish tho amount necessary to dissolve tho plant 
food constituents of tho fertilizer; therefore the root hairs of tho plant 
are not able to mako uso of it. All plant food in tho soil must go 
into solution before it becomes available to the plants. 

The present high cost of potash, duo to its scarcity, renders its uso 
inadvisable except on soils known to bo deficient in that element. 
Such soils aro found in most of the potato-growing areas of tho 
Atlantic Coast States. In these sections whero possiblo a fertilizer 
containing 4 per cent each of ammonia and potash and 8 per cent of 
phosphoric acid should be purchased. It has been found that better 
results aro socured from a fertilizer in whieh half of its ammonia 
content is derived from nitrate of soda or sulphate of ammonia or, 
better still, from both and tho remainder from an organic source, sueh 
as dried blood or tankage, than from one in which the ammonia is all 
derived from nitrate of soda or sulphate of ammonia. Tho reason 
for this is that tho ammonia content of both tho nitrate of soda and 
the sulphate of ammonia is immediately available, and owing to tho 
ease with whieh ammonia is leached out of tho soil or escapes as a 
125593°— Bull. 10G4— 19 3 
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gas tho plants are not provided with a constant supply of this element 
throughout tho growing soason. Tho ammonia content in driod 
blood or tankago is slowly availablo to tho plant, and thus serves 
as a source of food supply when tho other is oxhaustod. 

Whore a proper system of crop rotation is followed, an application 
of 1,000 to 1,800 pounds of a 4-8-4 fortilizor 1 should supply 
sufficient plant food to produco a maximum crop of potatoes. 

The present discussion of tho use of commercial fertilizers is 
intonded to apply to tho Now England States, New Jersey, Dela- 
ware, Pennsylvania, Ohio, West Virginia, and certain portions of 
Now York. Tho use of commercial fertilizers in western New York 
is by no moans common, but it is on tho incroase. Tho same is true 
of some parts of Pennsylvania, Ohio, and West Virginia. Growers 
in Michigan, Wisconsin, and the States farther west aro as yot but 
small users of theso fertilizers, although there is littlo question that 
their judicious uso would increaso tho yield in most cases. 

METHODS OF APPLYING COMMERCIAL FERTILIZERS. 

Whcro commorcial fertilizers are largely relied upon in tho pro- 
duction of potatoes in tho North, tho potato planters used in putting 
in tho crop aro provided with a fortilizor-distributing attachment 
which opons a furrow, drops the fertilizer, and mixes it with tho soil. 
This attachment is placed in front of the plow which opens tho 
furrow for tho rocoption of the seed pieces. As a rulo, the whole 
quantity is applied at once, but there are a few growers who practice 
applying a part of the fertilizer when the crop is planted and the 
remainder just before the plants appear abovo ground. Tho usual 
mothod of making tho second application is to distribute it on top 
of tho row (fig. 2) and then mold tho soil ovor it or elso lightly culti- 
vate it into the soil. Occasionally a grower is found who prefers to 
broadcast it over the field prior to plowing it, or a portion is broad- 
casted before fitting the land and tho remainder is applied in the 
drill at the time of planting. 

Whatovor tho way of applying the fertilizer, the grower should be 
careful to havo it thoroughly mixed with tho soil, in ordor to procludo 
any possibility of tho seed piocos coming in direct contact with it. 

A good rule to follow in tho uso of commercial fertilizers is to 
apply a reasonable excess above tho actual requirements of a maxi- 
mum crop. No one commercial fertilizer will meet tho noeds of all 
soils, and it is thoroforo nocessary for each grower to study his own 
soil requirements. To apply a large quantity of nitrogen in an 
immediately availablo form is wasteful. 

' A fertilizer containing 4 por cent of nitrogen, 8 per cent of phosphorus, and 4 per cent of potash. 
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VARIETIES TO GROW. 



In deciding upon the variety to grow, it is ncecssary to eonsider 
the purpose for which the potatoes are to bo produced ; that is, whether 
for home or market purposes or for early or late consumption. The 
tendency of the grower of to-day is to plant fewer and fewer varieties 
for commercial purposes. Considerably more attention is now being 
given to the natural adaptation of varieties to eertain regional and 
soil conditions. For example, on Long Island it has been found that 
varieties of the Rural group of potatoes do not sueceed as well 
as those of the Green 
Mountain group; 1 
henee, varieties of the 
latter group are grown 
almost exclusively as 
a late crop. On the 
other hand, in western 
New York, particularly 
in Monroe, Livingston, 
Ontario, and Steuben 
Counties, varieties of 
the Rural group are 
praetieally the only 
late jiotatocs grown 
commercially. These 
two main groups or 
types of late potatoes 
are deserving of fur- 
ther mention, as they 
represent the leading 
late commercial varie- 
ties east of the Dako- 
tas. The reason why 
the Green Mountain 
group suecceds best on 
Long Island and the 
Rural group in western 
New York, as interpreted by the writer, is as follows: The Green Moun- 
tain representatives are especially adapted to a eool and reasonably 
moist climate. The summer heat on Long Island is usually tempered 
by sea breezes, while the humidity of the atmosphere, owing to heavy 
fogs and dews as a result of proximity to water, provides conditions 
that are especially favorable to potatoes of this class. The Rural 
group does not thrive as well under these conditions, and as these 

i Soo Stuart, William. Group classification and varietal descriptions of somo American potatoes. TJ. S. 
Dept. of Agr. Bui. 176, rcissuo, 59 p., 19 pi. 1918. 




FiQ. 2. — Applying tho socond installment of commercial fertilizer just 
boforo tho plants appear abovo ground. By removing tho plowa 
and covering disks from tho potato planter tho fertilizer can be 
evenly distributed along the tqp of tho ridge. Prcsquo Islo, Mc, 
June 5, 1918. 
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potatoes nro somewhat later in maturing and do not as a rule yield 
as heavy a crop, they are not looked upon with as much favor as 
those of the Green Mountain group. Another factor in favor of 
Green Mountain potatoes is that they are somewhat superior to those 
of the Rural group in table qualities. 

The particular qualities which make the Rural group superior to 
(he Green Mountain in western New York are as follows: A more 
vigorous constitution accompanied by a decidedly greater ability 
to withstand prolonged periods of heat and drought, which in that 
section arc liable to occur during the latter part of July and to ox- 
tend through a considerable part of August. Under such conditions 
varieties of the Green Mountain group, partly on account of their 
earlier habit of forming tubers and their greater expanse of foliage, 
have their vitality so seriously impaired that when more favorable 
growing conditions occur later they are unable to take advantage of 
them. On the other hand, varieties of the Rural group, having 
made a somewhat slower development and having smaller and 
thicker loaves, do not as a rule suffer sufficient injury to prevent 
their further development when tho proper growing conditions once 
more prevail. Therefore, for the reasons which have boon stated, 
tho loading late potatoes in Now England, northern Now York, Long 
Island, and Now Jersey, belong to the Green Mountain group, while 
in western Now York and southern Michigan, Wisconsin, most of 
Towa, and portions of Minnesota tho Rural is the loading group. 
In other sections of Michigan, Wisconsin, and Minnesota either group 
or varieties oau bo grown successfully. In our judgment varieties 
belonging to tho Green Mountain group of potatoes, because of their 
superior table quolitios and heavier yield, [should bo grown wherever 
they do equally well or bettor than those of tho Rural group. 

In tho case of early varieties tho Irish Cobbler easily loads in the 
northeastern portion of tho United States. This variety is to a largo 
extent very similar in its requirements to tho Groon Mountain group. 
In certain portions of New York State it does not succeed as well as 
varieties of tho Early .Rose group, while in central and southern 
Michigan and Wisconsin varieties of tho Early Ohio and Michigan 
groups seem to be preferred. In Ohio, the Kansas River Valley in 
Kansas, tho Great American Bottoms near St. Louis, tho Rod River 
Valley in Minnesota and North Dakota, South Dakota, and Nebraska 
tho Early Ohio is tho favorite early variety. 

Tho question of varieties is important and should be considered 
carefully when deciding upon which ono should bo grown in order to 
get tho host results. Tho desirability of confining one's efforts to a 
single variety, or at most to two varieties, ono early and tho other 
late, can not bo overemphasized. Tho necessity of community 
action in this matter is extremely important, as it is much easier to 
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attract buyers to a locality if carload lots of a singlo varioty can bo 
purchased than if each individual grower is producing a different sort. 

There is another decided advantage in confining ono's efforts to a 
singlo variety or at most to two varictios, viz, that of becoming 
thoroughly familiar with the varioty which is grown. It is much 
easier to keep it free from varietal mixtures, and thcro is greater 
likelihood that individual hill soloction work will bo carried on. 1 

TIME OF PLANTING. 

The timo of planting is governed by a number of factors, chief 
among which may bo mentioned that of tho climatic conditions 
prevailing in a region during tho planting season. As the chief 
object of this bulletin is to convey information to tho grower on the 
production of latc-crop potatoes, littlo attontion is givon to the early 
crop except to say that tho seed should bo planted as early as tho 
danger from lato spring frosts will permit. In tho caso of tho late 
crop, however, an entirely different sot of conditions obtains. In 
tho oxtrome northern portion of some of tho States concerned or. at 
high altitudes where the entire growing season is roquirod to produeo 
a crop, planting must bo dono as early as tho land can bo prepared. 
On the other hand, in rogions whoro tho growing season is longer 
than that roquirod to mature tho crop, tho timo of planting should 
be determined by tho character of tho soason which normally can bo 
expected at any given timo during tho growing period of tho plants. 
Careful investigations of tho climatic requirements of the potato 
have shown conclusively that tho critical period in tho lifo of tho 
plant occurs when it is developing its tubers. Tho drain upon tho 
vital energios of tho plants during this period is greater than at any 
other time, and it is very essential that the climatic conditions 
should bo as favorable as possible when they roaoh this period in 
their development. Investigation has shown that if a protracted 
spell of hoat and drought occurs during tho period when tho plant is 
developing its tubers, the yield is very materially lessoned. On the 
other hand, if the weather is cool and thcro is a sufficient supply of 
moisturo in tho soil a good yiold is practically assurod provided tho 
plants havo boon givon proper cultural attention. The problem, 
then, is to seloct a planting date which is most likoly to subject tho 
plants during their period of tuber development to tho most favor- 
able climatic conditions. Expcrionco has demonstrated to the 
growers of western New York that, taking ono yoar with another, 
they are able to securo bettor rosults from planting their crop from 
Juno 1 to 20 than from May 1 to 20. The reason for this is that 
tliroughout that region usually a period of four to six weeks of hoat 

1 Son Stuart, William. Omxl seed potatoes and how to prodtico them. U. S. Dept. of Agr., Farmers' 
Hill. 533, 1« p. 1913. 
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and drought occurs during the latter part of July and the early 
portion of August. If late potatoes wore planted early in May they 
would ho forming their tubers during this period. By dolaying the 
planting until Juno tho plants will not have reached the tubor- 
dovolopmont stage, or if they have they will not bo advanced suffi- 
ciently to sustain sorious injury from any usual amount of boat and 
drought. 

Similar conditions to thoso in western New York prevail in cer- 
tain portions of Ohio, Michigan, Wisconsin, and other Middle Western 
States. The time of planting is therefore of considerable impor- 
tance and should be given very careful attention by the grower if 
maximum results are to bo socured. 




Fig. 3.— A good spocimcn of Green Mountain tuber. 

IMPORTANCE OF GOOD SEED. 



Tho importance of planting good seed potatoes can hardly bo 
overemphasized. Tho customary practico of using wbat is left from 
tho previous season's crop, after having marketed or consumed tho 
best, must bo discontinued if tho present quality and yield of tho 
potato are to bo materially improved. Tho grower can not expect 
to got maximum yields from inferior seed stock any more than tho 
dairyman can expect to got maximum milk yields from scrub cows. 

Good soed may bo described as that which is pure with respect to 
tho variety; is produced by healthy, vigorous, heavy-yielding plants 
grown under favorable climatic conditions; and is somewhat imma- 
ture, reasonably uniform in size and shape (figs. 3 to 6), and firm and 
sound, with tho first sprouts beginning to develop at planting time. 
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Seed of this character is now procurable in somewhat limited quan- 
tities from growers who spoeializo in seed production in Maine, Ver- 
mont, Now York, Maryland, West Virginia, Wisconsin, Minnesota, 
Colorado, and Idaho. In some States such seed is designated as 
"certified seed," which implies that tho crop has boon inspected onoo 
or twice during tho growing season and has boon found to bo free 
from varietal mixtures and relatively so from diseases which arc com- 
municable to tho crop grown from it. A final inspection of such 
seed is made cither at tho time of harvesting tho crop or after it has 




Fig. 4.— A good specimen of Kural New Yorker No. 2. (Natural size.) 

boon stored. At this time the tubers are examined in order to de- 
termine their relative freedom from external and internal diseases, 
their conformity to tho type of tho variety they represent, and their 
general desirability for seed purposes. Tho average aero yield of tho 
crop is also considered. A low yield disqualifies such stock for seed 
purposes. 

Certified seed necessarily commands a considerable premium over 
that which has not boon inspected, but tho extra cost is slight as 
compared to the increased yields which may bo expected from tho 
uso of good sood and tho crop insurance which it affords. 



18 



Farmers' Bulletin lOOh. 



SEED DISINFECTION. 

Tho disinfoction of seed prior to planting it should bo regarded as 
a noeossary part of tho oporations involved in potato culture, at 
loast in regions in which tho soil is not generally infestod with potato- 
scab and blaek-seurf (Rhizoetonia) organisms. Asido from tho 
labor involved tho cost of tho treatment is comparatively slight. 
Tho treatment consists in immersing the uncut seed in a solution of 
formalin or eorrosivo sublimato from \\ to 2 hours. These solutions 
should bo mado up according to tho following formulas and the 
potatoes treated as suggested : 




Fia. 5. —A good spoelmon of tho Early Ohio potato as grown at Presque Isle, Me. 

Formalin treatment— Add 1 pint of formalin to 30 gallons of water. Soak the 
potatoes in this solution from 1$ to 2 hours. Remove and spread them out to dry 
on a disinfected floor or in disinfected receptacles. 

Corrosive-sublimate treatment.^ — Dissolve 4 ounces of mercuric ehlorid (corrosive 
sublimate) in 30 gallons of water. Soak the potatoes as in the preceding treatment 
and dry in the same manner. 

Tho corrosivo-sublimato treatment is tho more troublesomo ono 
to uso nnd is also tho most expensive, but it is tho most effeetivo 
against tho black scurf; thereforo it is recommended for the treat- 
ment of tubers showing such infection. 

i Mercuric chloric! dissolves very slowly In cold water, but rather quickly in hoi water. It Is desirable, 
therefore, to dissolve the crystals in a small quantity of hot water and then add sufficient wator to make 
tho required volumo. Only wooden or earthen vossols should bo used. Tho solution is very poisonous 
if taken internally; thereforo great care must be taken to keep animals from drinking it. Tho same, solu- 
tion should not bo used more than four times, as its strengtii rapidly decreases. 
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For scab disinfection alone the formalin treatment is to bo pre- 
ferred, because formalin is a nonpoisonous substance readily diluted 
with water; it can be used in metal as well as wooden containers 
and it docs not lose its strength, thus permitting the treating of 
larger quantities of potatoes in a given volume of solution. 

CUTTING THE SEED. 

For the most part seed potatoes arc cut by hand rather than with 
automatic cutters, but the scarcity of labor and the continued im- 




Fia. 0.— A good specimen of the Idaho Rural potato as grown at Jerome, Idaho. 



provomont of automatic seed-cutting devices are having a tendency 
to increase their use, oven though they are not as satisfactory as 
hand work. Thus far, no automatic seed-potato cutter has boon 
devised which is able to distinguish between weak and strong eyes, 
or no eyes at all; hence there is bound to be a relatively large per- 
centage of seed pieces which will not produce plants, or if they do, 
they will be weak. On the other hand, all seed pieces which have 
been carefully cut by hand will contain one or more strong eyes (figs. 
7 to 11). 

Tho tuber should be cut so as to make blocky rather than wedge- 
shaped seed pieces. Tho advantage of a blocky seed piece is that 
125593°— Dull 1004 — 19 4 
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it is handlod bottor in tho planter and is loss likely to dry ont or to 
docay in tho ground if the woathor conditions aro unf avorablo. 

It is gonorally advisablo to uso a liboral-sizcd sood pioco, ono 
weighing from \\ to \\ or 2 ounoos. As a rulo, this will contain 




Fia. 7. -Irish Cohbler seed potatoes weighing 3 ounces each. 



from ono to throo oyes. A 3 to 4 ounoo tuber out into two pieces 
(or into throe pieees in tho easo of a 4-ounoo tuber) has given very 
satisfactory results. 

It is a good practice to sprinkle the freshly cut seed pieces with 
flowers of sulphur, land plaster, or air-slaked line. Thcso materials 
tend to dry tho out surfaoo and lesson tho danger from heating if the 
woathor is warm and tho ent seed is not planted immediately. 




Fia. 8.— Tho halved pieces of ono of tho abovo 3-ouneo tubers, giving a lj-ounce seed piece. 

As a rulo, sood potatoes aro cut about as required for planting, 
but whoro largo acroagos aro to bo planted and labor is scarce it is 
often' found more ooonomical as well as more convenient to cut tho 
seed in advanco of tho planting season. "When this practice is fol- 
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lowod caro must bo takon in handling tho froshly cut sood in order 
to avoid injury from overheating until it is thoroughly cured; that 
is, until tho cut surfacos bocomo dry. The drying is usually facili- 
tated by dusting tho freshly cut socd with ono of tho absorbonts 




Fio. 9.— Ono of tho halved pieces quartered, giving a t-ounoo sood piece. Comparo with figure 8. 



previously montioncd and then placing tho seed pioccs in slattod 
cratos or flats or spreading them out in a thin layor on tho floor. 
However handlod, thoy should be turned over once or twico during 
tho first 24 hours and once during oach of tho two following days, 

— r — i 




Fig. 10.— First step In cutting a iargo-sizod Green Mountain tuber into seed pieces. 

after which, dopeuding somewhat on tho weather, of course, the cut 
surfaces are sufficiently dry for the seed pioces to bo stored in sacks, 
barrels, or bins until needed for planting. Somo growors profor to 
hnndlo their sood in this manner rather than to cut it as nocdod, 
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claiming that thoy obtain much bottor rosults. But whatever tho 
mothocl adopted it is important to romombcr that if tho woathor is 
warm froshly cut sood dovolops heat vory rapidly and that, undor 
thoso conditions, its vitality is quickly injurod. Many a poor stand 
has boon attributed to sood of poor quality when it was the direct 
rosult of tho impropor handling of tho cut sood. 

RATE OF PLANTING. 



Tho rate or distanco of planting is largely ootormined by the 
natural fortility of tho land, its moisture-holding capacity, tho 
supply of availablo plant food which is to be appliod to tho crop, and 




Fia. II.— Second and final stops in cutting largo tubers into seed pieees when eutting to singlo-eye pieces 

or as nearly so as possible. 

tho varioty grown. In Aroostook County, Mo., early variotics, such 
as tho Irish Cobbler, Triumph, and Early Rose, aro usually planted 
in rows from 32 to 34 inchos apart and from 8 to 12 inches apart in 
tho row. Tho Groon Mountain, which is tho loading lato variety 
of that rogion, is planted in rows from 34 to 36 inches apart and tho 
plants in tho row 10 to 14 or moro inches apart, doponding on tho 
sizo of tho sood pioco usod. Tablo III shows tho number of sood 
pioccs roquirod for an aero whon plantod at difToront distances. A 
study of tho data prosontcd in this tablo shows that tho closest 
spacing, 30 by 8 inches, would roquiro 26,136 sood piecos to tho aero 
as compared with 14,520 for a spacing of 36 by 12 inchos, which is 
tho moro common planting practice Tho widor spacings included 
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in Table III are not infrequently encountered in the dry-farming 
sections of the Wost, where the deficiency in moisture makes it 
impossible to grow potatoes successfully at the distances usual in 
the humid areas of the United States. 

A comparison of the two extremes in spacing shows 26,136 seed 
pieces in ono and 3,630 in the other, the ratio between tho two be- 
ing 1 to 7.2; in other words, tho number of seed pieces required 
to plant an acre 30 by 8 inches apart would plant 7.2 acres 48 by 30 
inches apart. 



Table III. — Number of seed pirees required to plant an acre of potatoes at different 

spacings. 



Rows apart. 


IMecos of potato seed required at stated spacing distances (numher). 


8 inches. 


10 inches. 


12 inches. 


14 inches. 


16 inches. 18 inches. 


24 inches. 


36 inches. 


30 inches '. 

32 inches 

34 inches ■. !. 

30 inches.; '. 

42 Inches 


23, 13(1 
24,502 
' 23, 00t 
21,780 
18,6(59 
18, 335 


20, 909 
19,602 
18,449 
17,424 
14,935 
13, 068 


17,421 
16, 335 
15,374 
14,520 
12, 448 
10, 890 


14,935 
14, 001 
. 13,178 
. 12,440 
10,668 
9,334 


13,08.8 
12, 25T 
11,531 
10, 890 
9, 334' 
8,188 


11,016 
10, 890 
10, 249 
9,680 
8,297 
7,260 


8,712 
8,168 
7, 687 
7,200 
6, 223 
5, 445 


5, 808 
5,445 
5,125 
4,840 
4,149 
3, 030 



The number of bushels of seed employed in planting an acre of 
potatoes varies considerably in different parts of the country. 
Roughly stated, the quantity actually used varies from 5 to 18 bush- 
els per acre. There are occasional growers who use as many as 24 
bushels per acre. The average quantity of seed planted per acre in 
the United States was estimated several years ago by the Bureau 
of Crop Estimates at 8.0 bushels. As a rule, the smaller quantities 
are used by tho southern truck grower, who is generally obliged to 
pay a high price for seed stock on account of his distance from the 
source of its production and the season of the year at which he has 
to have it delivered. In Aroostook County, Mc, the common prac- 
tice is to plant from 5 to 0 barrels of seed per acre, or from 825 to 
990 pounds (13.7 to 16.5 bushels). In order to afford a ready refer- 
ence to the actual quantity of seed required to plant an acre with 
seed pieces of definite weights at a given distance between plants, 
Table IV has been prepared to cover seed pieces ranging from half 
an ounce to 2 ounces in weight. It will bo noted that plantings 
made at close intervals with seed pieces ranging from 1\ to 2 ounces 
require quantities of seed very greatly in excess of those ordinarily 
used. On land well supplied with organic matter, an abundant 
supply of available plant food, and moisture, the use of large-sized 
pieces or whole tubers from 1 ^ to 2 ounces in weight will usually 
prove a profitable investment. 

A safe general rule to follow in planting potatoes is to increase or 
decrease the distance between the rows, as well as the hills, in accord- 
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anco with tho size of tho seed pieeo used, the variety grown, the fer- 
tility of tho soil, its moisture-holding capacity, and tho averago nor- 
mal rainfall that may bo expected when tho plants aro developing 
their tubers. Tho nearer tho soil and weather conditions approach 
tho ideal, tho larger the seed piece and tho closer tho planting. Early- 
maturing variotics may bo planted moro closely than late-maturing 
sorts, becauso tho plants, as a rulo, do not grow as large. 

Tani.e TV. — Number of bushels of -potatoes required to -plant an acre, at dljjerent spacings 
' with seed pieces of various sizes. 



Sparing of rows and seed pieces. 



ltows 30 inchos apart: 

11- incli spacing 

10-inch spacing 

12- inch spacing 

14-inoh spacing 

16-inch spacing 

18-inch spacing 

24-inch spacing 

30-inch spacing 

Hows 32 inchos apart: 

8-incJi spacing 

10-inch spacing 

12-inch spacing 

14-iroh spacing 

16-inch spacing 

18-inch spacing 

24-inch spacing 

36-inch spacing 

Hows 34 inchos apart: 

8-inch spacing 

10-inch spacing 

12-inch spacing 

14-inch spacing 

16-in oh spacing 

18-inch spacing 

24-inch spacing 

30-inch spacing 

Hows 36 inchos apart: 

8-inch spacing 

10-lnoh spacing 

12-inch spacing 

14-inch spacing 

lfl-insh spacing 

18-lnoh spacing 

24-ineh spacing 

36-inch spacing 

Hows 42 inchos apart: 

18-inch spacing 

24-lnch spacing 

30-inch spacing 

30-inch spacing 

Hows 48 inchos apart: 

18-inch spacing 

24-ineh spacing 

30-inch spacing 

36-inch spacing 



Seed required, tho averago weight of seed pieces used heing as given 
(bushels). 



3 ounce. 
. 


% ounce. 


1 ounce. 


lj ounces. 

~ 


1 ounces. 


13 ouncofi. 


2 ounces. 


13.6 


20.4 


27.2 


34.0 


40.8 


47.6 


54.4 


10.9 


16.3 


21.8 


27.3 


32.6 


38. 1 


43.6 


9. 1 


13.6 


18.2 


22.7 


27. 2 


31.8 


36.3 


7.8 


11.7 


15.6 


19.4 


23.3 


27.2 


31.1 


6.8 


10.2 


13.6 


17.0 


20.4 


23. 8 


27.2 


6.0 


9. 1 


12.1 


15.1 


18.2 


21.2 


24.2 


4.5 


6.8 


9. 1 


11.3 


13.6 


15.9 


18.2 


3.0 


4.5 


6.0 


7.5 


9. 1 


10.6 


12.1 


12.8 


19.1 


25, 5 


31.9 


38. 3 


44.7 


51.1 


10.2 


15.3 


20.4 


25.5 


30.0 


35.7 


40.8 


8.5 


12.8 


17.0 


21.3 


25.6 


29.8 


34.0 


7.3 


10.9 


14.6 


18.2 


21.9 


25.5 


29.2 


6.4 


9.6 


12.8 


16.0 


19.2 


22.4 


25. 6 




8 5 


113 


14 2 


17. 0 


19 8 


22. 7 


4.3 


6^4 


8."5 


10.6 


12 - . 7 




n'.o 


2.8 


4.2 


5.7 


7.1 


8.5 


9.9 


11.3 


12.0 


18.0 


24.0 


30.0 


36.0 


42.0 


48.0 


9.6 


14.4 


19.2 


24.0 


28.8 


33.6 


38.4 


8.0 


12.0 


16.0 


20.0 


24.0 


28.0 


32.0 


6.9 


10.3 


13.7 


17.1 


20.6 


24.0 


27.4 


6.0 


9.0 


12.0 


15.0 


18.0 


21.0 


24.0 


5.3 


8.0 


10.7 


13.3 


16.0 


18.7 


21.4 


4.0 


6.0 


8.0 


10.0 


12.0 


14.0 


16.0 


2.5 


3.8 


5.0 


6.3 


7.6 


8.8 


10.1 


11.3 


17.0 


22.7 


28.4 


34.0 


39.7 


45.4 


9.1 


13.6 


18.1 


22.7 


27.2 


31.7 


36.3 


7.6 


U.3 


15.1 


18.9 


22.7 


26.5 


30.2 


6.5 


9.7 


13.0 


16.2 


19.4 


22.7 


25.9 


5.7 


8.5 


U.3 


14.2 


17.0 


19.8 


22.7 


5.0 


7.6 


10.1 


12.6 


15.1 


17.6 


20.2 


3.8 


5.7 


7.6 


9.5 


11.3 


13.2 


15.1 


2.5 


3.8 


5.0 


6.3 


7.6 


8.8 


10. 1 


4.3 


6.5 


8.6 


10.8 


13.0 


15.1 


17.3 


3.2 


4.9 


6.5 


8.1 


9.7 


11.3 


13.0 


2.6 


3.9 


5.2 


6.5 


7.8 


9.1 


10.4 


2.2 


3.2 


4.3 


5.4 


6.5 


7.6 


8.6 


3.8 


5.7 


7.6 


9.5 


11.3 


13.2 


15.1 


2.8 


4.2 


5.7 


7.1 


8.5 


9.9 


11.3 


2.3 


3.4 


4.5 


5.7 


6.8 


7.9 


9.1 


1.9 


2.8 


3.8 


4.7 


5.7 


0.0 


7.6 



A study of Tablo IV discloses tho fact that tho quantity of seed 
required for planting an acre of potatoes with 2-ouncc pieces at a 
spacing of 30 by 8 inches is more than 54 bushels. When tho spac- 
ing in tho row is doubled, that is, made 30 by 16 inches, only one-half 
this quantity will be required. It is believed that when seed pieces 
averaging 2 ounces in weight arc used, a spacing of 12 to 14 inches 
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may be expected to give bettor results than 10 to 12 inches. In 
other words, tho spacing of the plants in the row is to a largo extent 
governed by tho size of the seed piece used. It should further bo 
remembered that in tho scmiarid regions of tho West, whore a moisture 
deficiency is almost certain to occur, wider spacings must bo prac- 
ticed than in tho humid sections of the East. 

In northern Maine, where largo acreages of potatoes arc grown for 
seed, many growers make a practice of planting Irish Cobbler seed 
pieces 32 by 8 or 32 by 10 inches apart. Such spacing, according to 
Table III, will require 24,502 and 19,602 seed pieces, respectively, 
for an acre. By referring to Table IV it is found that with sccd^picccs 
averaging one-half ounce in weight and spaced 34 by 8 inches, it 
will require 12 bushels and with throo-fourths-ouncc seed pieces 18 
bushels to plant an acre. When seed pieces of the same size are 
spaced 34 by 10 inches, the quantities required are 9.8 and 14.4 
bushels, respectively. As has been previously stated, the practice 
in northern Maine is to plant from 5 to 6 barrels of seed per acre, 
or 13.75 to 16.5 bushels, respectively, which would indicate that tho 
average seed piece used by tho Maine potato grower is approximately 
three-fourths ounce in weight. It is believed that bettor results 
would bo secured if larger sized seed pieces were used. 

PLANTERS. 

In most commercial potato-producing regions in tho North and 
West, horse-drawn machine planters are extensively used. There are 
some localities, however, where hand planters are still in use. Tho 
machine planters arc of two general types, the picker and tho 2-man 
type. Tho picker typo of machine requires but one man to operate 
it. Tho seed pieces are picked up by forks attached to a revolving 
vortical disk which passes through a compartment containing tho cut 
seed. Tho seed piece thus picked up by each fork is stripped off as it 
passes between two fingcrliko attachments and falls into tho drop- 
ping tube. Accuracy in planting is largely dependent on tho uni- 
formity in size and shape of the seed pieces used. 

In tho operation of tho 2-inan planter the scod pieces are raised 
singly from tho hopper by a revolving cogged wheel and deposited in 
the pockets of a revolving horizontal disk, which discharges tho seed 
piece from each pocket as it passes over tho dropping tube. Tho 
accuracy of this machine is dependent upon tho ability of tho second 
man, who sits in tho rear, to see that each pocket has a seed piece 
and to remove any extra pieces that may bo in others (fig. 12). 
With a good man in the roar, this typo of machine will plant 100 per 
cent perfect, whereas with tho picker typo if a fork fails to get a scod 
piece or another fork spears two or more pieces there is no one to 
correct those mechanical errors. 
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Tho advantages and disadvantages of the picker and the 2-man 
typo of planter are as follows: (1) The picker typo requires only one 
man to operate it; (2) the picker typo hoing entirely automatic in its 
operation it is possihlo to drive somewhat faster, thereby planting 
from 1 to 2 more acres a day than the 2-man typo; but (3) the 2-man 
planter insures a somewhat better stand of potatoes than the picker 
type. 

The hand planter has tho advantage of being cheap and conse- 
quently within tho roach of every grower. On well-prepared sandy 
loam soils an activo man can plant an aero or more a day. 

Most areas of 1 aero or loss will be planted with a hand planter 
or by merely dropping the seed pieces in an open furrow and covcr- 
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Via. 12.— A 2-man planter. This particular planter does not have a fertilizer-distributing attachment. 



ing them with tho hoc, a cultivator, or plow. For tho most part, 
tho family supply of potatoes is grown from seed pieces dropped by 
band rather than with any mechanical device. 

DEPTH OF PLANTING. 

There is no general rule as to the depth to plant the seed pieces or 
sets which will give tho best results under all conditions. "In other 
words, tho character of the' soil, tho season at which the planting is 
done, tho method of culture practiced, and the climatic conditions 
likely to prevail during the growth of tho plant are tho determining 
factors. For example, on heavy cold soil the doptli should not bo 
more than 3 or 4 inches if level culture is to be practiced, or 2 to 3 
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inches if the ridgo method is followed, whereas on a light sandy loam 
soil, which is likely to bo deficient in moisture, a depth of 4 to 6 inches 
will prove more satisfactory for level culture and 3 or 4 inches for 
ridgo culture. Each grower must regulate the depth of planting to 
conform to his own peculiar conditions. It must he remembered 
that in very early planting the depth should bo less than in lato 
planting, because the ground is colder and the crop is loss likely to 
suffer from heat or drought. 

LEVEL OR RIDGE CULTURE. 

Broadly speaking, but two systems of culture aro practiced in the 
areas producing late potatoes in the United States, viz, the level and 
the ridge. The system followed is determined to a largo extent by 
the seasonal conditions which normally prevail in a given part of tho 
country during the growing period of the plant and particularly dur- 
ing the latter portion of tho season. If tho period in which tho plants 
are developing tubers is likely to bo hot and dry, lovol culturo should 
bo practiced, but if tho rovorso is true ridgo culturo may give hotter 
results: Another controlling factor is that of tho weather at tho 
time of harvesting the crop. Whore rainy weather may bo expected, 
tho ridgo system will prove most satisfactory, because the land 
dries out quicker, thereby making harvesting operations possible 
when under level culturo tho digging of tho crop might be seriously 
delayed. 

In general, the ridgo systom of culturo is largely confined to Maine, 
western Now York, and thoso irrigated sections of tho West whero 
it is necessary to provide furrows in which to run tho irrigation 
water. Throughout Michigan, Wisconsin, Iowa, and Minnesota tho 
lovol system of culturo is commonly practiced. 

CULTIVATION. 

Tho main objects of cultivation are to destroy weeds, conserve 
moisture, liborato plant food, aerate tho soil, and, in consoquonco of 
keeping it in a loose, friable condition, to encourago root action. The 
prevention of wood growth may bo very groatly facilitated by har- 
rowing with a spiko-tooth harrow longthwiso of the rows a week or 10 
days after planting, or if tho surface of the soil has not boon com- 
pacted a woodor may be used with almost equally good rosults. 
This operation should be repeated as often as may bo necessary to 
subduo wood growth or to maintain an earth mulch until after tho 
plants aro well above ground. If a harrow is used when tho plants 
aro coming up, it should bo one which is so constructed as to permit 
slanting tho tooth backward; othcrwiso tho plants may bo injured 
seriously. When the plants arc sufficiently developed to define tho 
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rows tho soil betwoen thorn should ho cultivated as deeply as possible, 
caro of courso being taken not to causo tho plants injury through root 




Fio. 13.— First cultivation and horso hoeing of tho potato crop in Aroostook County, Mo., Juno 5, 1918. 



pruning. Tho noxt and each subsequent cultivation should ho 
shallower than the procoding ono and farther and farther away from 
tho plants. Whether tho implement used be a shovel plow, horso 




Fio. 14.— Ridging tho soil over tho potato plants with a disk horse hoo in Aroostook County, Mo.; 

Juno 5, 1918. 



hoo, or a 1 or 2 horso cultivator, it should bo adjusted so as to throw 
somo soil toward tho plants, tho object being to keep tho snrfaco of 
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tho soil stirred or covered with loose soil in order to conserve moisture 
and provont wood growth (figs. 13 and 14). 

With the ridge system cultivation can ho continued later than 
where level culture is practiced, because in tho former case tho roots 
of tho potato plants are very largely, if not wholly, confined to tho 
ridged earth, and tho furrow between may therefore bo cultivated 
with more or loss impunity and slight quantities of soil "winged" 
toward tho plants. On tho other hand, in level cultivation tho roots 
soon spread out through tho soil between the rows, making cultivation 
a rathor hazardous practice on account of tho almost certain heavy 
root pruning and consequent injury to tho crop that inevitably 




Fig. 15.— A field ol Irish Cobbler potatoes In lull bloom, Caribou, Me., July, 1914. No further cultivation 

should bo given. 



results. Careless cultivation or its continuance too lato in the soason 
has boon responsible for many a poor yiold. A single cultivation 
when tho soil is well filled with roots may, in tho absence of a rain 
soon after cultivation, reduce tho yield fully ono-half. It is impor- 
tant, therefore, that the cultivation of tho potato shall bo intelligently 
performed, to tho end that tho crop may receive tho maximum benefit 
and minimum amount of injury from it. Tho aim should ho to give 
as thorough tillage as possible in the early development of tho crop, 
so as to afford the most favorable conditions for the complotion of tho 
growth of plants and tubers. As a rule, cultivation should coaso 
soon after tho tubers have sot (fig. 15). 
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SPRAYING. 

The object of spraying the potato plant is to protect its foliage from 
injury resulting from attacks of fungous diseases and insect enemies. 

The principal fungous diseases of tho foliage which can he controlled 
by spraying with a fungicide are the early and late blights. Tho 
former is generally more prevalent and causes greater injury to tho 
potato crop of the Middle West than in tho East. Technically 
speaking, early-blight injury is strictly confined to tho foliage, but as 
a result of such injury its attack is indirectly expressed in a more or 
loss material reduction in the yield of tubers. Tho late-blight fungus 
is cupablo of attacking the foliago, stem, and tuber of tho plant, but 
under certain conditions it may not actually infoct tho tuber, though 
causing a decided reduction in yield whenever any considerable 
portion of tho foliago is affected. 

Tho early blight is not as easily or as completely controlled by 
applications of fungicides as the late blight. Thus far, Bordeaux 
mixture is the most olTioiont agonoy for tho control of those two 
diseases. 

Tho time and frequency of applying Bordeaux mixture are largely 
determined by the character of the season and the section of country 
in whicli tho crop is being grown. Lato blight, for example, seldom 
causes injury to tho potato crop of tho Middle West except in tho 
northern portions of tho States cast of tho Mississippi River, and as 
a rule those States do not suffer from this fungous disease until 
rather late in the growing season. In a measure, the same statement 
is truo of tho early blight, especially with reference to tho time of its 
development, but it does not apply as regards tho infroquoncy of its 
attack, because it is usually prevalent, to some extent at least, prac- 
tically ovcry season. Owing to tho above conditions and to a later 
dato of planting in many of those areas, it is not necessary to begin 
spraying for fungous diseases as early in tho season as is done in somo 
portions of the East where both tho early and lato blights may appear 
much oarlior. This is particularly truo with respect to the early blight, 
which on varieties planted for early marketing may attack the 
foliago tho latter part of Juno or early in July. Generally speaking, 
few, if any, commercial growers spray their potato plants primarily 
for tho purpose of controlling the early blight. Spraying is only gen- 
oral in localities in which the late blight occurs with more or less 
regularity. It should begin in tho northern Now England States 
early in July. In other sections, whore tho crop is planted later, it 
may bo deferred somewhat. 

Tho chief insect posts of the potato which prey upon tho foliage are 
tho Colorado potato beetle, tho potato flea beetle, and certain plant 
^icc belonging to tho Aphidro group of insects. The first two are 
loaf-eating and the last ones aro sucking insoots. 
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The Colorado potato hoctlo is readily controlled by spraying the 
foliage with some form, of arsenical poison, such as load arsenate, 
zinc arsonito, or Paris green. 

The flea beetle is a much more difficult insect to handle, because it 
consumes loss foliage and is not as easily poisoned as the Colorado 
beetle. It is most effectively held in check by keeping the foliage 
well covered with Bordeaux mixture. Plant lice, owing to the 
manner in which thoy take their food from the plant — that is, by 
sucking its juice-) — must be dealt with by applying what is known as 
a contact insecticide, such as kerosene emulsion, tobacco extract, or 
whale-oil soap. A proprietary compound sold under a trade name, 
which is in reality a strong decoction of nicotine sulphate, h generally 
considered the most satisfactory, as it is the most easily prepared and 
applied. 

As a rule, in the late-blight sections the potato grower makes a 
j>raotioo of combining with Bordeaux mixture the arsenical poison 
used in destroying the Colorado beetle, thereby providing a more 
efficient protection against the flea beetle, because the loaves when 
covered with Bordeaux mixture are far loss appetizing to the latter 
post, and in addition to this .the plants arc protected against the early 
and late blights. 

The following formula and brief directions are offered for the 
preparation and application of Bordeaux mixture: 

5 pounds of copper sulphate (blue vitriol). 
5 pounds of quicklime or dehydrated lime. 
50 gallons of water. 

Prepare the mixture in the following manner: Dissolve the copper 
sulphate and slake the quicklime in separate wooden or earthen, 
vessels in 4 or 5 gallons of water. Dilute each lot to 25 gallons and 
then simultaneously pour them together into a third vessel, stirring 
the mixture vigorously as poured. Strain the mixture carefully 
before it goes into the spray tank, and apply it to the foliage of the 
plants with a spray pump capable of developing a strong pressure, 
using a nozzle so constructed as to make a very fine and oven distri- 
bution of the spray material. A spray-mixing platform with an 
elevated tank greatly lessens the labor involved in preparing 
Bordeaux mixture and in fdling the spray tank (fig. 16). 

The object of spraying is to cover the foliage with the fungicide or 
insecticide so thoroughly as to preclude the possibility of fungous or 
insect posts causing any material injury to the plants. In addition 
to this, usually an indirect advantage is derived from spraying which 
is very often lost sight of. This is that well-sprayed plants seem to 
suffer very much loss foliage injury from tipburn than unsprayod 
plants. It is claimed by some that the copper contained in the 
Bordeaux mixture servos as a stimulant to the plant, hut however 
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that may bo, it has been many times demonstrated that in seasons 
in which a long period of drought or heat has occurred the foliage of 
the sprayed plants suffers much less than the unsprayod ones and the 
rasultant yields are sufficiently greater, as a rule, to more than repay 
the grower for the cost of spraying. 1 

Wherever possible the foregoing suggestions on spraying to protect 
the plants from insects and diseases should bo carried out, but lack 
of facilities for spraying should not deter one from planting potatoes 
for family use. While the loss of the home patch from diseases 
may occur, the chances are that if the plants are protected from 
the ravages of the potato beetle by sprinkling the vines with Paris 




Fia. 10. — Spray-mixing outfit used by tho United States Department of Agrieulture on Aroostook Farm, 
Presque Islo, Mo. Tho pump is operated by a gasoline engine. 



green or some other arsenical poison a supply of potatoes will be had 
even though other spraying is not done. The commercial grower 
can not, however, afford to take such risks in regions subject to 
either early blight or late blight. 

HARVESTING THE CROP. 

Tbc harvesting season for tho late crop of potatoes begins in Sep- 
tember in tbc New England States and ends in November in tho 
Middle West. 

Except where a relatively small acreage is grown, tho crop is 
harvested with an elevator typo of digger. Where smaller areas are 

1 For further Information on tho control of fungous diseases and insoct pests of the potato, see Farmers* 
Bullotins Hi t and S"S. 
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devoted to potato culture a simple plowliko digger may servo to 
harvest tho crop. When this typo of digger is provided with a device 
for rooking or agitating tho fingorliko attachment in tho rear, which 
is designed to separate the tubers from tho soil, fairly good work is 
done and tho machine proves to be a very satisfactory substitute for 
tho more expensive elevator digger. 

Small areas aro often harvested by tho use of tho ordinary 
turning plow for lifting tho tubers out of the ground or by using a 
spading fork; in fact) tho fork is exclusively used when selecting hills 
from which to start the seed patch. 

The potato digger usually is operated with two horses in tho New 
England regions, whereas in tho West throe or four horses aro required 




Fig. 17.— Tho olovator type of digger, whloh In tho Now England States is usually oporatod with a pair 

of horses. 



to haul the machine when actually engaged in digging. These differ- 
ences in horsepower requirements are largely due to the character 
of tho soil on which the crop is grown and tho system of culture 
practiced. Within the past year elevator diggers have been placed 
on the markot tho machinery of which is driven by a small gasoline 
engine mounted on tho digger, which simply operates tho carrier 
and the vine-clearing device, the machine itself being hauled by two 
horses. This necessarily lightens tho draft of tho machine materially 
and makes it possible to dig a larger acreage. On the other hand, 
it adds very greatly to tho first cost of the machine, and its use is 
not likely to become very general except with tho larger growers in 
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thoso regions in which tho digger is oporatod with two horses (figs. 
17 and 18). 

In Maino tho tuhors aro gathorod in woodon splint baskets, from 
which they are dumpod into barrels and hauled to tho storago house 
or shipping point. Tho ompty barrols in cither caso aro returned 
to tho field. In western New York and in Michigan and Wisconsin 
it is quito gon orally tho custom to gathor tho tuhors in slatted crates, 
in which thoy aro haulod diroct to tho shipping point or to tho storago 
house. This mothod is considered much moro satisfactory than 
that practicod in Maino, bocauso it reduces tho chance of rough 
handling, o.-ipocially whon tho pickor'emptio^ tho first basket which 

I " " 1 




Via. 18.— In tho Contral Wost and Wost thrco or four horses aro gonorally used to haul tho potato digger. 



goos into tho barrel. Tho usual custom is to dump tho potatoes into 
tho barrel without making any pro tense of tipping it in order to break 
tho forco of tho fall. Tho injurious effect of such rough handling, 
ospocially if. tho tubers aro somewhat immaturo, can bo roadily 
appreciated. Much of this injury could bo avoided if a little care 
was taken in omp tying tho first two or thrco baskots by tipping tho 
barrel or lowering tho baskot into tho barrel before emptying it. In 
westorn Minnesota and points west of that territory tho tubers aro 
gathorod in wire baskots, from which thoy aro cither thrown on tho 
grader, scrooned, and put in 2-bushcl sacks or from two to throe 
baskots aro emptied into oach sack, which is then hauled to the 
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storage house without tying (figs. 19 and 20), Iho grading in the latter 
case being done in the storage house as the crop is marketed. 

In the East little grading is done in the field other than leaving 
the very small, scabby, diseased, sunburned, or badly cut; tubers 




Fia. 19.— Ilauling potatoes from the field in untied sacks from which they arc emptied directly into the 

storage house. Greeley, Colo. 



- on the ground, to be gathered up later for starch making or for 
stock feed. Little, if any, greater earo is exercised in this respect 
when the crop is sold directly from the field. 




Fia. 20. — Uauling potatoes from tho field to tho storage house in untied sacks. Sabin, Minn. 



FIELD SIZING. 

In tho West, whore field sizing is most commonly practiced, it is 
tho rule to have tho potato sizor mounted on metal or wooden run- 
nors to which one or two horses are attached. Tho grader follows 
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the pickers as they move back and forth across the field (fig. 21). 
Usually one operator can size and sack the potatoes gathered by 
three pickers. Whore the crop is handled in this manner all the 
sound tubers are picked up at one operation. This device screens 
and separates the crop into two sizes, and the operator who manipu- 
lates it is supposed to remove all of the sunburned, diseased, and 
badly cut or bruised tubers as they pass over the screen, such tubers 
going into the culls. For a more detailed account of the grading 
and marketing of potatoes, see Farmers' Bulletin 753.' 




Fin. 21.— firading or sizing potatoes in thoflcld. Jeromo, Idaho. 

STORAGE. 



In all regions whore late potatoes aro produced on a commercial 
scale the problem of storage is an important one, as it is physically 
impossible as woll as economically undesirable to attempt to market 
the entire crop in the autumn. The only way in which the potatoes 
can bo handled successfully so as to insure a uniform supply through- 
out the winter is to provide sufficient storage on the farm or at the 
shipping station for 65 to 75 per cent of the total crop. Every 
commercial grower should make such provisions as may bo necessary 
to caro for at least 75 per cent of his crop, and he would often find 
it convenient to be able to store all of his crop. Various types of 
storage places may be employed, such as pits in cheaply or substan- 
tially constructed dugouts, cellar pits where the houses have straw 
and earth-covcrcd roofs such as may bo found in the arid or scmi- 

1 Moro, C. T., and Borland, C. It. Commorcial handling, grading, and marketing of potatoes. U. S. 
Dept. of Agr., Farmers' Bui. 753, 43 p. 1910. 
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arid regions of tho Wost, or a similar type with water-tight ' roof 
which is in common use in the Middle West and some portions of the 
East, or tho more oxpensivo typo of houso such as ono finds in Maino. 
Each grower must dotormino for himsolf which of these types of 
storago houso is within his means and bost meets his requirements. 
For furthor information as to dotails of construction and othor 
matters pertaining to storage houses, see Farmers' Bulletin 847. 1 

The requirements for the successful storage of potatoes may bo 
statod as follows: 

(1) The tubers must be protected from extremes of cold and heat. A temperaturo 
ranging from 35° to 40° F. is considered satisfactory. 

(2) Sufficient ventilation must be provided to remove foul air and excess moisturo. 

(3) The storage houso must be so constructed as to mako it possiblo to exclude the 
light, as the table quality of potatoes quickly deteriorates in tho light. 

(4) The tubers should be dry and reasonably free from dirt when put into storago. 
An oxcess of moisture or of soil increases tho amount of heat generated in a newly 
stored pile of potatoes. The soil tends to closo up the spaces botwoen tho tubers, 
thus cutting off air circulation and helping to retain heat that would otherwise escape. 

(5) All diseased, badly cut, or bruised tubers should be removed from the crop 
before putting it into storage. 

(6) It is not advisable to store potatoes at a greater depth than 5 or 6 feet, and the 
floor dimensions of tho bin should not be greater than 12 by 12 feet unless provided 
with a series of ventilating shafts for the escape of moisture and heat. Ventilated 
division walls and floors are also desirable. 1 

It is a common practice for commercial growers and shippers to 
store potatoos in bins to a depth of- 10 to 15 feet. This is almost 
certain to entail a much heavier shrinkage loss than when stored at 
a depth of not moro than 6 feot. Tho heavier shrinkago is tho result 
of the greater amount of heat gencratod by a large pilo of potatoes, 
which results in a higher moisturo loss as well as a heavier loss from 
decay, as it is well known that heat and moisturo are both conducivo 
to tho development of organisms causing tuber rots. Frequently 
tho losses sustained when potatoes aro stored under tho conditions 
just mentioned may reach 25 per cent, and where caro has not been 
exorcisod in rigidly removing all diseased tubers beforo storing tho 
crop the loss may exceed that figure. 

Potatoes stored throughout the winter season undor conditions 
mooting the requirements suggested above should not sustain an 
actual loss in storage of more than 5 per cent, and under exceptionally 
good conditions it may bo as low as 3 or 4 per cent. Assuming that 
5 per cent represents the average loss under good storage conditions 
and that 20 per cent would bo a fair average allowance under poor 
conditions, the actual monetary loss sustained by the grower or 
dealer on 300,000 pounds of potatoes would in the one case be 
15,000 pounds and in the other 60,000 pounds, or exprossod in dollars 
on a basis of $1 per hundrodweight a loss of $150 under good and of 



' Stuart, William. Potato storage and storage housos. U. S. Dept. or Agr., Farmers' liul. 847, 27 p. 1917. 
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$600 under poor storago conditions. Besides this, thoro is an addi- 
tional loss in storing potatoes to a depth of 10 to 15 feet which is not 
usually takon into consideration, and that is tho mechanical injury 
through tho cracking and bruising of tho tubers at tho bottom of tho 
pile duo to the groat weight of tho potatoes on top. 

SUMMARY. 

(1) About 85 por cent of tho potatoes of tho United Statos are 
grown as a lato or main crop. 

(2) Tho potato is ossontially a cool-loving plant; henco its pro- 
duction is confinod vory largely to tho cooler portions of tho world. 

(3) Whilo tho potato thrivos best on sandy, gravolly, or clayoy 
loam soils, it is probably as cosmopolitan in its soil rcquiromonts as 
any other agricultural plant. 

(4) Potatoes aro most successfully and economically producod on 
land on which a dofinito crop rotation is practiced. Leguminous 
crops, such as clovor or alfalfa, nro tho bost preparatory crops. 

(5) Thorough preparation of tho land is ossontial if a heavy crop 
is to bo secured. 

(6) Tho potato must havo an abundant supply of available plant 
food in ordor to produco a maximum crop. Farm manuros are 
valuablo but aro not woll balanced ; they givo tho best results whon 
supplemented by an application of commercial fertilizer containing 
a rolativcly low porcontago of nitrogen and potash and a high per- 
centage of phosphorus. 

(7) Tho Groon Mountain and Rural varioties aro tho loading lato or 
main-crop potatoos in the northeastern Unitod Statos, and tho Rural 
and Burbank varieties in tho West. 

(8) Tho date of planting should bo govornod by tho charactor of 
tho growing season. In northern regions whero that season is short 
thero is little, if any, choice left to tho growor othor than to plant as 
soon as it is considorod safe from lato spring frosts. Whoro tho 
growing season is longer than is roquirod for tho comploto maturity 
of tho potato, planting should bo delayed if by so doing the period of 
tuhor formation can bo doforred until aftor tho passage of a hot, dry 
poriod. 

(9) Tho uso of good sood is necessary if largo yields aro to be secured. 

(10) A liboral uso of sood is advisablo. Sood piocos woighing \ \ to 
1^ or 2 ouncos aro proforable to smaller onos. 

(11) Maximum yields can not be socurod if the rows aro spaced too 
far apart or tho distance botwoon tho plants in tho row is too groat. 

(12) The 2-man type of planter whon proporly operated insures a 
hotter stand than tho pickor typo, but is somewhat moro costly to 
operate. 
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(13) Whether the level or ridge system of culture is preferable is 
determined largely by climatic conditions. In irrigated regions 
ridging is necessary to the proper distribution of the water. 

(14) Thorough cultivation of the potato crop is essential to a 
profitable yield. 

(15) Spraying the growing plants is necessary for their proper pro- 
tection from insect pests and fungous diseases. 

(16) In the strictly potato-producing regions of the United States 
the crop is harvested with the elevator typo of digger. 

(17) There is considerable lack of uniformity in the areas of the 
United States producing lato potatoes with respect to the packages 
or containers used in handling the crop. 

(18) A good potato storage house is almost a necessity if maximum 
returns from the crop are to bo secured. 
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